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PRES  DURE  LOADS  AND  AERODYNAMIC  FORCE 
INFORMATION  FOR  THE  -89A  SPACE  SHUTTLE 
ORBITER  CONFIGURATION 

By 

R.  C.  Mefinell,  Rockwell  International 


SUMMARY 


Experimental  aerodynamic  investigations  were  conducted  at  the  Rock- 
well International  Low  Speed  Wind  Tunnel  (NAAL)  during  February  1973,  on 
an  0. 0^05  scale  representation  of  the  Rockwell  -89A  Light  Weight  Space 
Shuttle  Orbiter. 

The  test  purpose  was  to  obtain  pressure  loads  data  i n the  presence 
of  the  ground  for  orbiter  structural  strength  analysis.  Aerodynamic 
force  data  was  also  recorded  to  allow  correlation  with  all  pressure  loads 
information. 

Angles  of  attack  from  -3°  to  18°  and  angles  of  sideslip  of  0°,  *5°, 
and  *10°  were  tested  in  the  presence  of  the  NAAL  ground  plane.  The 
model  support  clearance  hole  was  maintained  to  the  smallest  allowable 
dimension  to  permit  the  execution  of  the  aforementioned  test  regimes. 
Static  pressure  "bugs”  were  used  to  obtain  a pressure  loads  aarvey  of  the 
basic  configuration,  elevon  deflections  of  5°,  10° > 15°,  an^-  “20  and  a 
rudder  deflection  of  -15°,  at  a tunnel  dynamic  pressure  of  40  psi. 

The  test  procedure  was  to  locate  a maximum  of  30  static  pressure 
’’bugs"  on  the  model  surface  at  various  locations  calculated  to  prevent 
aerodynamic  and  physical  interference.  Then  by  various  combinations 
(per  table  IV)  of  locations  the  pressure  "bugs”  output  was  to  define  a 
complete  pressure  survey  for  the  fuselage,  wing,  vertical  tail,  and  main 
landing  gear  door. 

Tabulated  force  and  pressure  source  data  is  presented  as  Volume  II 
of  this  document. 
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FIGURE 

NUMBER 

TITLE 

PAGE 

NUMBER 

1 

Axis  Systems. 

49 

2(a) 

-89A  SSV  arbiter  Pressure  Tap  Arrangement. 

50 

2(b) 

Main  Landing  Gear  Door  Pressure  Tap  Arrangement. 

51 

3 

-89A  SSV  arbiter  General  Arrangement. 

52 

4 

Nose  Landing  Gear  Door. 

53 

5 

Main  Gear  Door  With  Gear  Fully  Extended. 

54 

6 

Model  Installation. 
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INDEX  TO  DATA  FIGURES  (CONCLUDED) 


SCHEDULE  OF  COEFFICIENTS  PLOTTED: 


A. 

CL, 

CN, 

cm,  L/DF,  CDF,  CAF,  CAB,  XCP/L 

CL 

V8. 

CDF  and  CIM 

B. 

CY, 

CBL, 

CYN  vs.  ALPHA 

c. 

CP 

vs. 

x/l 

D. 

CP 

vs* 

PHI 

E. 

CP 

vs. 

x/c 

F. 

CP 

vs. 

x/cv 

a. 

CP 

vs. 

x/  LG 

H. 

CP 

vs. 

ALPHA 

ALPHA  1 

! 
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NOMENCLATURE 
Goners x 


Q4B0L 

SADSAC 

SmBOL 

DEFINITION 

a 

speed  of  sound;  m/sec,  ft/sec 

Cp 

CP 

pressure  coefficient;  (P]_  - Poo)/q 

M 

MACH 

Mach  number;  V/a 

P 

pressure;  N/m^,  psf 

q 

q(nsm) 

q(psf) 

dynaifiic  press'ire ; l/2pV^ , N/m^,  psf 

rn/l 

rn/l 

unit  Reynolds  number;  per  m,  per  ft 

V 

velocity;  m/sec,  ft/sec 

a 

ALPHA 

angle  of  attach,  degre'  •" 

fi 

BETA 

angle  of  sidesl  ; grees 

* 

PSI 

angle  of  yav,  degrees 

<f> 

PHI 

angle  of  roll,  degrees 

P 

mass  density;  kg/m3,  slugs/ft3 

Reference  & C.G.  Definitions 

Ab 

base  area;  m2,  ft2 

b 

bref 

wing  span  or  reference  span;  m,  ft 

c.g. 

center  of  gravity 

/rEF 

c 

LREP 

reference  length  or  wing  mean 
aerodynamic  chord;  m,  ft 

S 

SREF 

n p 

wing  area  or  reference  area;  m , ft 

MRP 

moment  reference  point 

XMRP 

moment  reference  point  on  X axis 

YMRP 

moment  reference  point  on  Y axis 

ZMRP 

moment  reference  point  on  Z axis 

SUBSCRIPTS 

b 

1 

8 

t 


base 

local 

static  conditions 
total  conditions 
free  stream 


10 


NOMENCLATURE  (Continued) 
Body-Axlfl  Syotom 


SADSAC 

SYMBOL 

SYMBOL 

definition 

°N 

CN 

normal-forco  coefficient}  normal-forco 

ca 

CA 

axlal-forco  coefficient;  p /lal  fqrco 

qS 

Cy 

CY 

side-force  coefficient;  sldeforce 

q8 

cAb 

CAB 

base-force  coefficient;  base  force 

qS 

-Ab(pb-P®)/qS 

CAf 

CAP 

forebody  axial  force  coefficient,  C^  - 

Cm 

CIM 

pitching-moment  coefficient;  pitching  moment 

ref 

cn 

CYN 

yawing-moment  coefficient;  yawing^moment 

H 

CBL 

rolling-moment  coefficient;  rolling^moment 

xcp/lb 

xcp/l 

center  of  pressure  location,  percent  of  body  length 

Stability-Axis  System 

cL 

CL 

lift  coefficient; 

qS 

cd 

CD 

drag  coefficient; 

CDb 

CDB 

base -drag  coefficient;  bas^sdrafi 

CDf 

CDF 

forebody  drag  coefficient;  Cd  - CDb 

cy 

CY 

side-force  coefficient;  side  force 

qS 

Cm 

CIM 

pitching-moment  coefficient;  pitching  moment 

<1S*REF 

Cn 

cm 

yawing-moment  coefficient;  yawiag^Ppyent 

C/ 

CSI 

rolling-moment  coefficient;  rolling  moment 

qSb 

L/Df 

l/df 

lift  to  drag  ratio;  Cj/Cj^ 
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NOMENCLATURE  (CONTINUED) 


[luri'acG  Jjo  flni  tl  onn 


SYMBOL 

SAD3AC 

SYMBOL 

DEFINITION 

«o 

ELEVTR 

elovon,  surface  deflection  angle,  pooitlve  deflec- 
tion, trailing  edge  down;  degrees 

6f 

B.FLAP 

body  flap,  surface  deflection  angle,  positive 
deflection,  trailing  edge  down;  degrees 

6r 

RUDDER 

rudder,  surface  deflection  angle,  pooitlve  deflec- 
tion, trailing  edge  to  the  left}  degrees 

irf 

RUDFLR 

rudder  flare,  split  rudder  deflection  angle,  left 
split  rudder  trailing  edge  left  and  right  split 
rudder  trailing  edge  right,  4rf  » (<rL  + *rR)/2> 
positive  deflection;  degrees 

ADDITIONS  TO  STANDARD  NOMENCLATURE 
FOR 

NAAL  TEST  NO.  699 

SYMBOL 

SADSAC 

SYMBOL 

DEFINITION 

x/l 

fuselage  local  coordinate,  longitudinal  distance 
from  the  nose  expressed  as  a fraction  of  body 
length 

X/L  =>  E.S.  - 200  p,g,  a full  scale  fuselage 
1328  station 

<t> 

PHI 

fuselage,  local  coordinate,  radial  position  angle 
measured  from  the  bottom  centerline  in  degrees; 
positive  sense  is  clockwise  looking  forward. 

n,  y 

ty 2 

Y/B 

wing  local  coordinate,  spanwise  distance  from  model 
centerline  expressed  as  a fraction  of  wing  semi- 
span. 

x/c 

x/c 

wing  local  coordinate,  chordwiBe  distance  from  the 
local  leading  edge  expressed  as  a fraction  of  local 

chord. 


ADDITIONS  TO  NOMENCLATURE  (CONCLUDED) 


SYMBOL 

SADSAC 

SYMBOL 

DEFINITION 

77  > 2_ 
V bv 

z/bv 

vortical  tall  local  coordinate,  vertical  dlntance 
from  W.L.  500  (full  scale)  expressed  os  a fraction 
of  the  vertical  tall  height  measured  from  W.L.  500* 

X/Cy 

x/cv 

vertical  tall  local  coordinate,  chordwise  distance 
from  the  local  leading  edge  expressed  as  a fraction 
of  local  chord. 

x/ia 

x/lg 

main  landing  gear  door  local  coordinate,  longitu- 
dinal distance  from  the  leading  edge  expressed  as 
a fraction  of  door  length. 

x/^a 

z/lg 

main  landing  gear  door  local  coordinate,  vertical 
distance  from  the  bottom  edge  expressed  as  a 
fraction  of  the  door  height  at  the  trailing  edge 
(see  figure  2a  ). 

MODEL  DESCRIPTION 


Tho  model  unod  for  thlo  toot  period  vmo  an  0.040|3  representation  of 
the  Rockwell  international  -89A  Light  Walght  Space  Shuttle  Orbltor.  Tho 
basic  model  la  of  the  Handed  wind-body  daolgn  utilising  a double  delta 
wing  (75/45  L.E.);  full  spanj  apllt  elovono  (unowept  hingeline);  a center 
line  vortical  tall  with  rudder  and/or  opoed  brake  capability;  and  an  orbl 
tai  maneuvering  oyotem  (CMS ) raountod  on  the  aft  fuoelage  oldowalls.  To 
complete  the  basic  configuration  a canopy  and  manipulator  arm  housing 
(MAH)  attach  to  the  fuoelage  upper  surface.  All  model  components  were 
per  the  -89A  configuration  except  for  the  fuoelage  lines  from  station 
1307  aft  and  the  OMS  pods.  The  variation  due  to  these  non-89A  components 
was  considered  to  be  Insignificant. 

The  following  nomenclature  was  used  to  designate  the  various  model 


Description 

ATP  fuselage  modified  fwd.  of  sta.  1307  to  reflect 
-89A  lines 

-89A  Baseline  canopy 

-89A  Baseline  manipulator  arm  housing 

Full  span  split  elevon  used  on  wing  Wg-f 

Fuselage  Bj_q  body  flap 

Gear  doors 

Fuselage  Bio  QMS  pods  (PRR) 

-89A  Rudder  used  on  vertical  V5 
-89A  Baseline  vertical  tail 
-89A  Baseline  wing  (75A5  al.E»  ) 


components: 

Component 

B10 

c5 

dt 

e18 

E1 

01 

M2 

r5 

V5 

w87 


l4 


facility  description 


The  North  American  Aerodynamics  Laboratory  (NAAL)  7.75  x U- 
Poot  Wind  Tunnel  is  a continuous  flow,  closed  circuit,  single 
re turn1 type  tunnel  capable  of  speeds  up  to  200  miles  per  hour. 
The  test  section  is  vented  to  atmospheric  pressure  and  is 
7 75  x 11  feet  wide  bv  12  feet  in  length.  Power  is  supplied 
by  a 1250  horsepower  nacelle  mounted  synchronous  motor  driving 
a 19  foot,  seven  blade,  laminated  birch  propeller.  e 
airspeed  is  controlled  by  varying  the  degree  of  coupling 
between  the  motor  and  propeller  by  means  of  a magnetic  clutch. 
A damping  screen  and  honeycomb  section  in  the  settling  chamber 
unstream  from  the  contraction  cone  (ratio  7.53  to  1)  minimizes 
turbulencein  the  test  section.  The  NAAL  Wind  Tunnel  has  been 
in  operation  since  June  1943  and  calibrations  are  available 
over  a wide  range  of  test  conditions. 

Tests  may  be  conducted  using  a variety  of  mounting  systems, 
Itg!  a single  strut,  double  strut,  sting  strut,  reflection 
plane,  cable  suspension,  and  two  dimensional  wall.  Ae*0' 
dynamic  data  may  be  measured  by  a planar  type  ext er baiance 
svstem  or  sting  mounted  internal  balances.  An  Aatr°da*a  . 
Automatic  Data  Acquisition  System  is  used  to  colle^»  1 *1* 
plex,  digitize,  and  record  50  channels  of  force  and/or  pres 
sure  data  on  magnetic  tape.  This  data  is  then  rapidly  re- 
duced and  plotted  using  automatic  data  processing  equipment 
and  an  automatic  digital  plotter. 
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DATA  REDUCTION 


All  inodol  force  and  pressure  data  was  reduced  to  coefficient 
form  in  both  tho  body  and  stability  axis  systems.  Model  angle 
of  attack  and  angle  of  sideslip  was  corrected  for  sting  and 
balance  deflections  in  addition  to  the  standard  facility 
corrections  (wall  interference,  blockage  effects,  etc.)  applied 
as  required. 

Axial  force  (body  axes)  was  corrected  for  model  weight  tare 
and  base  pressure  effects  prior  to  the  calculation  of  sta- 
bility axes  data.  The  axial  force  corrections  were  applied 
in  the  following  manner: 


CAF  * CA  - CAbc  ■ cab  ' CAt 


where 

cabc 


PBC-PQx  ABC, 
1 q nSw  J 


and 

CAB  = - (“T2)  (^)  > pB  * 1/5  (PB1  + PB2  + •••  +PB5) 
q aw 


and 

CAt  * Model  axial  force  weight  tare 

Center  of  pressure  location  was  computed  in  percent  of  body 
length  as  indicated  below: 

(Cm  £w  \ 

C.G.  (in.  aft  of  nose)  - — 1/ LB 

All  model  pressure  measurements  recorded  were  reduced  to 
coefficient  form  in  the  following  manner: 


CPI  + i 


( 


Pl+i- 

q 


i “ number  of  pressures 


DATA  REDUCTION  - Continued 


All  aerodynamic  data  wore  reduced  to  coefficient  form  using 
the  following  reference  dimensions: 


Symbol 

Definition 

Value 

Model  Scale 

Full  Scale 

Ab 

Area  of  base  - ft2 

0.51959 

• 

Abc 

Area  of  balance  cavity-ft^ 

0.13635 

bw 

Span  wing,  in 

37.935 

936.68 

Cw 

MAC  wing,  in 

19.300 

474.81 

C.G.X 

Reference  C.G.,  in.  aft  of  nose 

35.4974 

876.48 

, fus.  sta. 

43.5974 

1076.48 

C.G.Z 

Reference  C.G.,  waterplane 

16.2000 

400.00 

LB 

Length  model  body,  in. 

53.7840 

1328.00 

Sw 

Area  wing,  ft2 

4.412 

2690.00 
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TABLE  Ha.  TEST  A 'mtell  LATA  SET/KUN  HUMBER  COLLATION  SUMMARY 
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DATASET/ CCKPOEEHT  COLLATIOK  SDKMflHY 


MAJ-N  LAMPlA/6  GEAR. 


TABLE  III. 

MODEL  COMPONENT  DESCRIPTION 


MODEL  COMPONENTS  BODY  - ^fO 

GENERAL  DESCRIPTION:  FuSiWte  7%Vg  Yl70  - 0QQ{)'l3L 

SZ  O /aJ>  AJcaC. 


DRAWING  NUMBER: 


!/L  72  • 000089 
1/L70- 000093 


DIMENSIONS: 

Length  “/*>' 

Max.  Width 
Max.  Depths  >x/* 

Fineness  Ratio 
Area  * ft  4 

Max.  Cross-Sectional 

Planform 

Wetted 

Base 


FULL-SCALE 

MODEL  SCALE 

/32S-&0 

S3. 79U 

JZ/b.CC 

239.00 

080 

S.44S 

S.+1S 

C-S24- 

2k 


<smm  in.  (continued) 


MODEL  COMPONENT:  - £dL — 

GENERAL  DESCRIPTION:  ~tk&  I/l7Q  - 00009% 


OM££  /HoteL  • , OtfO& 

DRAWING  NUMBER:  !/l7Q- 000092 


DIMENSIONS: 


FULL-SCALE  MODEL  SCALE 


&rA>  Ftob.  &l>uo*£A&»  /a).  *34/.  OP  BSt* 

s$TA.  772.  /*)•  SbO’OO  22  > 6>3Q 

Cm>op/ Jjora&edts  39 />  QO  /£>&3  6 

&0&Y  At  L. . /V  /A). 

Fineness  Ratio  

Area 

Ma*.  Cross-Sectional  

Planforra  

Wetted  

Base  
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TABLE  III.  (CONTINUED) 


HOOEL  COMPONENT:  ■ TVS  M M HoL>S//OCf  Sf. 

GENERAL  DESCRIPTION:  ljk&.  l/lS/O-  OiD^O%S 


. &AL£  /hobfi.  « P 04oS  

DRAWING  NUMBER:  l/J-70  - OIXOO?3 

DIMENSIONS: 

FULL-SCALE 

MODEL  SCALE 

Length  *'/*>• 

SB/-  00 

3S“.  <*e>i 

Max.  Wtdth<*VM 

<5/. 

A.  Dipt* 

Max.  Depth ^/JO, 
fineness  Ratio 
Area 

Pd,  00 

o-S/O 

Max.  Cross-Sectional 

Planform 

Wetted 

Base 
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table  iix.  (continued) 


MODEL  COMPONENT:  ■ vJ^r*V>?  - /?fc 

GENERAL  DESCRIPTION:  Dfc&nfii-  tMAHM.Hl/UO /U^L$K57ifr»l  ^Od/fTZb 

0/0  SgUdyL  £'°‘  tt&tL  d>HOULhtA  /tsMT/CsO, 


\J>/lAi£  /K)o&€/-  £ ♦ Ol/GS 

DRAWING  NUMBER:  1/170- OOSQ/2. 


DIMENSIONS:  FULL-SCALE 

Length  /u  £3il  fat 

Max.  Width «/aj,  /££L 

Max.  Depth -'/x>.  /04“>20 

Fineness  Ratio  

Area 


Max*  Cross-Sectional 

Planform 

Wetted 

Base 


MODEL  SCALE 

Lh£± 

4-.  22. 


2T 


iitt 

DRAWING  NUMBER; 

DIMENSIONS; 

Length  * 

Max.  Depth FlAP  7?£,  fbL>Sfa> 
» jfcf/O*'  //J 

; Area  **  1 

Max.  Cross-Sectional 

' Planform 

i 

! 

v Wetted 

\ 

i Base 

I 


P.  8 


JXWIED) 


/jj*  7^ 


U &9A 


FULL-SCALE 


MODEL  SCALE 


■/»  B?& 


Z3iA‘5'4' 


tS&O 


TABJjE  XXI,  (COKTinUED) 


MODEL  COMPONENT:  G»1  Goar  Poors 


• GENERAL  DESCRIPTION:  Configuration  consist  of  two  (2)  nope  geaj__ 
doors  and  one  (»  main  goar  door.  Gear  fully  extended.  Ref. 

sketch  l and  2.  - 

.Scale  Model  » 0.0405  Doors  in  full  open  position. 

* 

5SA-00007 

FULL-SCALE  M00EL  SCALE 

Length  > 1 

Max.  Width  . — ■■  ■ — 

Max.  Depth  — 

Fineness  Ratio  . 1 — 


TEST 

DRAWING  NUMBER: 

DIMENSIONS: 


Area 

Max.  Cross-Sectional 
Planform 


Wetted 


Nose 


Base 

Ref.  Point: 
Door  (A)  W L 


Door  (B) 


Main  Door 


{ 


MS 

WL 

MS 

WL 

MS 


Top  right  hand  corner 
b -4.595  in  MS:  -113.457  in.FS 
b 13.786:  339. 9S0  in.  FS 

-4.56  in.  MS:  -112.592  in. 


11.836  in.  MS:  292.247  in. 
-5.546  in.  MS: -136.938  in. 


FS 

FS 

FS 


Frontal  Area 


■ 48.177  in. 
AeB  - .16  x 


Frontal  Area  of  Main 


MS:  1189.550  in.  FS 
.72  - .1152  in2  MS 
70.2431  in 2 PS 
.16  x 2.31  » 0.3696  in.  MS 
22S. 36585  in2  PS 


b 
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TAHLIii  III, 


MODEL  COMPONENT:  Um  87 

GENERAL  DESCRIPTION:  zMd 

/U&JL  rsV+s" 


4 

\ 


T 


I 


E 


Cfe/fc/-  /jfo&L  * : 0^05 

DRAWING  NUMBER:  Aft  VO~  OOLQt 


DIMENSIONS: 


TOTAL  DATA 

Ar ea-//*  (*><*•*) 
Planform 
Wetted 

Span  (equivalent)-//" 
Aspect  Ratio 
Rate  of  Taper 
Taper  Ratio 

Dlehedral  Angle,  degrees 
Incidence  Angle,  degrees 
Aerodynamic  Twist,  degrees 
Toe-In  Angle 
Cant  Angle 

Sweep  Back  Angles,  degrees 
Leading  Edge 
Trailing  Edge 
0.25  Element  Line 
Chords  :vmj, 

Root  (Wing  Sta.  0.0) 
Tip,  (equivalent) 

MAC 

Fus.  Sta.  of  .25  MAC 
W.P.  of  .25  MAC 
B.L.  of  .25  MAC 
Airfoil  Section 
Root 
Tip 

EXPOSED  DATA 


Area  •ft1  . 

Span,  (equivalent)-// 
Aspect  Ratio 
Taper  Ratio 
Chords 
Root 
Tip 
MAC 

Fus.  Sta.  of  .25  MAC 


W.P.  of  .25  MAC 
B.L.  of  .25  MAC 


A&t.#  **  ft  * 
i>£,  XAjm/estcu  Fifi. 
i £ Xvrt/est  C7S  j7*‘ 


TABLE  HI.  (CONTINUED) 


MODEL  COMPONENT:  

GENERAL  DESCRIPTION:  boQBtl  7hAJ£i~  > &U&C/J 

lk£h  Oaj  uJep 

dtekL  Motet-  • i&joSL 


DRAWING  NUMBER:  [/l70- 000093 

DIMENSIONS: 

FULL-SCALE 

MODEL  SCALE 

Area-^V* 

* S2m 

0 • 337 

Span  (equivalent)  »/K)> 

3£3>&l 

Inb'd  equivalent  chord 

//*  73 

Outb'd  equivalent  chord 

\5otOO 

2. 223 

Ratio  movable  surface  chord/ 
total  surface  chord 

At  Inb'd  equlv.  chord 

0.206 

p*zoe> 

At  Outb'd  equlv.  chord 

6>4CO 

0*400 

Sweep  Back  Angles,  degrees 

Leading  Edge 
Tailing  Edge 

O'OO 

0.00 

-to-eiQ 

•to.ozO 

Hlngellne 

Area  Moment  (Normal  to  hinge  line) 

o-oo 

0*CO 

L&&OJ 

ZJAl 

Ttobocr  o?  Aee»  Am 

* ft 3 


31 


•mm  in.  (comNiJKD) 

MODEL  COMPONENT:  YfMlCdJr.  lAlO  tK. 

GENERAL  DESCRIPTION:  ~ 89#  /J 

JhjL  uMji  iiSM r/C  'Smh  fa{M±urr^_ 


)jMi&  T/icbci,  g ,Q*jo& 


DRAWING  NUMBER: 
DIMENSIONS: 


Vl7o  • QOOQ9£ 

FULL-SCALE 


TOTAL  DATA 

Area  " ^ Votb  (JBnthtdt* i tbcvi') 
Wetted  (Xhclud^o  4ioq<X  J 
Span  (equivalent)-/?/ 

Aspect  Ratio 
Rate  of  Taper 
Taper  Ratio 

Dlehedral  Angle,  degrees 
Incidence  Angle,  degrees 
Aerodynamic  Twist,  degrees 
Toe-In  Angle 
Cant  Angle 

Sweep  Back  Angles,  degrees 
Leading  Edge 
Trailing  Edge 
0.25  Element  Line 
Chords:-/*/. 

Root  (Wing  Sta.  0.0) 

Tip,  (equivalent) 

MAC 

Fus.  Sta.  of  .25  MAC 
W.P.  of  .,25  MAC 
B.L.  of  .125  MAC 
Airfoil  Section 
Root  , 

Tip  j 

EXPOSED  DATA 


•33c*'0£r 

lAdLl 


/‘S'lO 


6 ‘SO  7 
a4zo 


0.0 

fro 


~4E>>  GOO 
±U£Q. 


k£l 


tM 


o,  D 


Area 

Span,  (equivalent) 
Aspect  Ratio 
Taper  Ratio 
Chords 
Root 
Tip 
MAC 

Fus.  Sta.  of  .25  MAC 
W.P.  of  .25  MAC 
B.L.  of  .25  MAC 


MODEL  SCALE 


£>< 

o_ 

0. 


03  3 

GZZ 

OZJ 

JEH 


L £30 


Q±SoJZ. 

0.420 


4£,cQQ 

S /3<D- 


IP.+M 


M 


uik 


V.Q 


y<- 


TABLE  III.  (CONTINUED) 


MODEL  COMPONENT:  /Zjb&LtZ  __ 

GENERAL  DESCRIPTION:  "894  OSt'b  Oru 

tijtfT/ML  7/HL. 


DRAWING  NUMBER:  !/t~70- OOGO<?£ 

DIMENSIONS: 

FULL-SCALE 

MODEL  SCALE 

Area  -ftx 

98-<j>7 

■S^9U 

Span  (equivalent)**///. 

J20A  00 

3 • i4i 

Inb'd  equivalent  chord 

1/'S9 

3.  709 

Outb'd  equivalent  chord 

So- 332 

J?>  *& 

Ratio  movable  surface  chord/ 

total  surface  chord 

At  Inb'd  equlv.  chord 

0*400 

0*400 

At  Outb'd  equlv.  chord 

0>4cQ 

C>4oQ 

Sweep  Back  Angles,  degrees 

Leading  Edge 

■34,323 

34&33 

Tailing  Edge 

2U.  249 

2t>-249 

Hlngellne 

■24323 

34, 333 

Arda  Moment  (Normal  to  hinge  line) 

0*034T 

JfoiirtT  of  Ate*  Mb  Ate#o  C north 


33 


TABLE  XV.  PRE3CURE  TAP  LOCATIONS  BY  HEHIttS  NUMBER 


SERIES 

1 


I 


3 


NO.  CHANNEL  NO.  TAP  NUMBER  TAP  LOCATION 


16 

20 

Fun, 

Otn.  200,  fi 

n 

21 

Fun, 

Stn,  210,  0 n 9, 

Loft  ! 

Jldo 

18 

no 

t .r 

1 

n 40, 

1 

19 

23 

T 

n XBO  , 

t 

SO 

6o4 

X/L  « .057, 

!’j/h  a .20, 

Gonr  Door,  L.O. 

21 

605 

1 

. 4 

Ij  • I • 

fV  > 

6 06 

S/h  a .40, 

L.O. 

S3 

607 

1 

/ t 

L.I. 

24 

608 

f 

?./h  a .60, 

L.O. 

25 

609 

1 

, L.I. 

16 

33 

Fun. 

sta,  245,  0 a 0, 

Left  i 

Side 

17 

34 

a 20, 

18 

35 

0 4o, 

19 

36 

« 55, 

20 

37 

a 70, 

21 

38 

a 90, 

22 

39 

a 3.20, 

23 

4o 

f ■ 150, 

1 

24 

4l 

a 180, 

f 

25 

610 

x/l 

- .171, 

S/h  « .20, 

Gear 

Door,  L.O. 

26 

611 

1 

L.I. 

27 

612 

I 

z/h  a .4o, 

L.O . 

28 

613 

i 

i 

L.I. 

29 

6l4 

\ 

s/h  a ,60, 

Lo  0 . 

30 

615 

f L.I. 

16 

24 

Fus 

Sta.  225,  0 a 0, 

Left 

Side 

17 

25 

a 20, 

18 

26 

a 40, 

19 

27 

a 55, 

20 

28 

- 70, 

21 

29 

a 90, 

22 

30 

= 120, 

23 

31 

! 

I a 150, 

1 

24 

32 

1 

| a 180, 

1 

25 

616 

X/T. 

a .OS1), 

S/h  a .20, 

Gear 

_ 

Door,  L.O, 

26 

617 

I 

, t 

I L.I. 

27 

618 

I 

s/h  a .40, 

L.O. 

28 

619 

t 

, t 

1 L.I  < 

29 

620 

I 

Z/h  « .60, 

f L.O, 

30 

621 

x/l 

a .285, 

Z/h  a .60, 

Gear 

Door,  L.I, 
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TABLK  IV,  (CONTINUED) 


OERXEa  WQ,  CHANNEL  NO.  TAP  NUMBER  TAP  LOCATION 

i.  \C  )if-  Pun.  Bta.  i'Bu,  0 


X/L  3 4 56,  z/h 

I z/h 

* Z/h 


I/>ft  i-'id(  i 


« 4o, 

3 55, 

■ 70, 

n.  %), 

^ li'O, 

■3  150,  t 

■j  100, 

a ,20,  Gear  Door, 

-f  | 

- .00,  f 


Pus.  Sta.  380,  0 3 0, 

a 20, 

a 40, 

3 55, 

3 70, 

3 90, 

a 120, 

f 3 j-5°, 

* a 180 , 

Pus.  Sta.  400,  <f)  = 172, 

Pus.  Sta.  410,  <f)  « 157, 

x/l  a .684,  z/h  a .20, 

z/h  a .40, 

Z/h  a , 60 , 


Left  Side, 


Gear  Door, 


Pus.  Sta.  430,  0 3 0,  Left 

1 3 20, 

a 40, 

3 55, 

a 70, 

a 90, 

a 120, 
a 150, 
a 162, 

\ r a 169,  1 

» a 180, 

Pus.  Sta.  460,  0 a 73, 

X/L  3 .912,  Z/h  3 .20,  Gear 

Z/h  3 .40, 


Z/h  3 ,60, 


SERIES  NO. 

7 


t 

8 


9 


t 

10 


TABLE  XV.  (CONTINUED) 


CHANNEL  NO.  TAP  NUMBER 


16 

74 

17 

75 

10 

70 

19 

90 

77 

70 

91 

79 

99 

00 

93 

24 

81 

82 

f!5 

83 

26 

600 

l6 

84 

17 

85 

18 

86 

19 

87 

20 

88 

21 

89 

22 

90 

23 

91 

24 

601 

TAP  LOCATION 

Pun.  Stn.  ;Q0,  0 a 0,  L<’ft  Side 
a CO, 
n )\0, 

r~  55, 

r,  '(0, 

« 90, 

.3  ipo 
a 150, 

1 u 1^5,  f 

a l8o,  * 

X/L  h o,  z/h  ■>  .90,  Guar  Door,  L.E. 

Pufl.  Sta.  5^0,  0 53  0,  Lift  Side 

a 1+0, 

» TO, 

a 90, 
a 120, 
a 150, 

} a 165,  1 

a 180 

X/L  * 0,  z/h  « .60,  Gear  Door,  L.E. 


16 

17 

18 

19 

20 
21 
22 

23 

24 

25 


92 

9)3 

94 


95 

96 

97 

98 


99 

200 

602 


Pub.  Sta.  625,  0 «*  p, 

I a 4o 


x/c  = 0.0, 

X/L  a 1.0, 


a 70, 
a 90, 
a 120, 
a 150, 

a l65, 

a 180, 

V « .299, 

Z/h  a .20 


Left  Side 


Right  Wing, 
Gear  Door, 


L.E. 

T.E. 


16 

17 

18 

19 

20 
21 
22 


23 


24 

25 

26 


27 

28 


100 

101 

102 

103 

104 

105 

106 

107 
201 
301 
210 
603 
636 


Pus.  Sta.  725,  0 


x/c 

x/c 

x/c 


.094, 

I 

0.0, 

1.0, 


» 0, 

a llO, 

a 70, 
a 90, 
a 120, 

a 150, 

a 165, 
a 180, 


Left  Side 


z/h 


* 


Vert.  Tail  Flare  Bane  pressure 


.299,  Right  Wing,  Upper 
• Lower 

, 364  I L.E, 

.60,  Gear  Door,  T.E. 
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TABLE  IV.  (CONTINUED) 


SERIES  HQ. 
II 


t 

12 


I 

13 


CHANNEL  NO.  TAP  NUMBER  TAP  LOCATION 


16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 


108 

109 

110 

111 

112 

113 

114 

115 
20? 
302 
211 

311 
220 
230 
250 
260 
270 

116 

117 
203 
303 
212 

312 
221 
321 
231 
331 

251 

351 
261 
361 
271 
371 

118 

119 

120 
121 
122 

123 

124 
222 
322 
232 
332 

252 

352 
262 
362 
272 
372 


Fuo.  Sta.  880,  0^0, 

4o, 


x/c 

x/c 


.2j?9, 

6, 


Loft  Side 

I.  « 
r3 

« 70, 

« 90, 

« 120, 

» 150, 
a 165, 

a 180, 

rj  » ,299,  Right  Wing, 


, I 

X/c  a 0.0, 
X/C  a 0.0, 


n 

rj 


I 


.364 

.427 

.534 

.673 

.780 

.887 


Upper 

Lower 

Upper 

Lower 

L.E. 


Pus.  Sta.  980,  0 « 0, 


X/c  a .362, 
X/c  a .246, 
x/c 


Left  Side 


40, 

.299,  Right  Wing, 


I 


.081, 
. I 

X/c  = .05, 


7}  a 
TJ  a . 364, 
n a .427, 
n - -534, 
>?a  .673, 
Ha  .780, 
n a .887, 


Upper 

Lower 

Upper 

Lower 

Upper 

Lower 

Upper 

Lower 

Upper 

Lower 

Upper 

Lower 

Upper 

Lower 


Pus.  Sta.  1080,  0a  40  , Left  Side 
» 70, 

*»  90, 

a 120, 

a 150, 

» 165, 

a 180,  ’ 

rj  a .427,  Right  Wing,  Upper 


x/c 

x/c 


.177, 

.15 


I 

rj  a .534 

J 

V a .673 

I 

V a .780 

I 

V a .887 


Lower 

Upper 

Lower 

Upper 

Lower 

Upper 

Lower 

Upper 


x/c  a .15  *?  a .887  Right  Wing,  Lower 
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TABLE  IV.  (CONTINUED) 


SERIES  NO.  CHANNEL  NO.  TAP  NUMBER  TAP  LOCATION 


l4 


15 


1 6 


I 


16 

125 

Pub.  Sta. 

1180,  <6  a 70, 

Left  Side 

17 

126 

I 

a 90, 

18 

127 

1 

= 120. 

1 

19 

128 

♦ 

a 150, 

1 

20 

129 

f 

= 180, 

1 

21 

204 

x/c  = .497, 

V » .299, 

Right  Wing, 

Upper 

22 

304 

1 

1 

Lower 

23 

233 

X/C  a .25, 

V = .534 

Upper 

2k 

333 

1 

Lower 

25 

253 

n = .673 

Upper 

26 

353 

1 

Lower 

27 

263 

V a .780 

Upper 

28 

363 

1 

I 

Lower 

29 

273 

f 

V = .887 

1 

Upper 

30 

373 

I 

Lower 

16 

130 

Pus.  Sta, 

, 1245,  0 = 40; 

Left  Side 

17 

131 

a 70, 

18 

132 

= 90, 

19 

133 

= 105, 

20 

134 

a 120, 

21 

135 

- 135, 

22 

136 

= 150, 

23 

137 

a 165, 

24 

138 

a 180, 

25 

223 

X/C  a .274, 

V * .427, 

Right  Wing, 

Upper 

26 

323 

1 

1 

Lower 

27 

234 

X/C  a .40, 

n » .534 

Upper 

28 

334 

1 

l 

Lower 

29 

254 

I 

V = .673 

Upper 

30 

35^ 

1 

1 

1 

1 

Lower 

31 

274 

I 

V a .887 

Upper 

32 

374 

Lower 

16 

139 

Pus.  Sta 

. 1300,  <b  a 40, 

Left  Side 

17 

l4o 

- 70, 

18 

l4i 

a 90, 

19 

142 

= 105, 

20 

143 

a 120, 

21 

144 

, - 135, 

22 

145 

a 150, 

j 

23 

146 

= 165, 

f 

24 

205 

X/C  = .70, 

V - .299 

Right  Wing, 

Upper 

25 

305 

1 

1 

1 

Lower 

26 

224 

X/C  a .565, 

n = .427 

t 

Upper 

27 

324 

X/c  a .565 

T]  = .427 

Right  Wing 

Lower 

36 


TABLE  IV.  (continued) 


SERIES  NO. 

16  Con't. 


CHANNEL  NO.  TAP  NUMBER 


IT 


t 


28 

29 

30 

31 

32 

33 

34 

35 

36 
3T 

16 

17 

18 
3-9 
20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 


235 

335 

255 

355 

4oo 

4lo 

420 

430 

440 

450 


5U 

421 

521 

431 

531 

44l 

s4l 

451 

551 


TAP  LOCATION 

* ' T 

x/c  ° 0.0, 


r)  r.  . 534 

I 

>?»  .673 

I 

1)  a .079,  Vert 

a .158 

a .316 

a .680 

a .840 
- .925 


Right,  Wins  Upper 
Lower 
Upper 
Ljwqr 
Tall,  L.E. 


1 


I 

I 


147 

Pus.  Sta.  1375,  0 3 ‘ 

l48 

a 1 

149 

a 

150 

a 

151 

a 

152 

a 

153 

a 

154 

*/ C « .834, 

a 

206 

T)  a 

306 

225 

1 

X/C  a .760, 

7)  a 

325 

236 

X/C  » .725, 

7?a 

336 

256 

x/c  “ .70, 

1 

TJ  a 

356 

264 

x/c  a .65, 

77  a 

364 

, J 

275 

X/C  a .60, 

, 1 

T)  « 

375 

4ll 

X/C  a .05, 

77  a 

40,  Left  Side 
70, 

90, 

105, 

120, 

135, 

150, 

165, 

.299, 

.427, 

.534 

I 

.673 

I 


Right  Wing,  Upper 
Lower 


I 

.158, 

.316 

I 

.680 

I 

.840 

I 

.925 


* 


Upper 
Lower 
Upper 
Lower 
Upper 
Lower 
Upper 
Lower 
Upper 
Lower 
Vert.  Tail,  Left 
Right 
Left 
Right 
Left 
Right 
Left 
Right 
Left 

| Right 


39 


TABLE  IV.  (CONTINUED) 


SERIES  NO.  CHANNEL  NO.  TAP  NUMBER  TAP  LOCATION 


I 


16 

155 

Euo. 

Sta. 

1430,  0 n,  40,  Loft  E 

lide 

17 

156 

n 70, 

18 

157 

nj  90, 

19 

158 

n.  105 

20 

159 

O 120, 

21 

160 

" 135, 

22 

161 

1 = 150,  V 

23 

162 

= 165,  » 

24 

207 

x/c 

0 .865> 

77  a ,299  Right  Wing, 

25 

307 

1 

26 

226 

x/c 

» .808, 

*7  a .427, 

27 

326 

1 

1, 

28 

237 

x/c 

= .775, 

n = .534 

29 

337 

1 

1 

30 

257 

x/c 

= .775, 

v = .673, 

31 

357 

1 

1 

32 

265 

x/c 

= .75 

>> 

7?  a .78O, 

33 

365 

1 

1 

. 

34 

276 

x/c 

= .75 , 

7?  a .887 

35 

376 

1 

1 

36 

412 

x/c 

- .15, 

77  a .158,  Vert. 

Tail, 

37 

512 

1 

38 

422 

77  a . 316, 

39 

522 

1 

4o 

432 

77  a .680, 

4l 

532 

1 

42 

442 

77  a .840, 

43 

542 

1 ' 

44 

452 

V = .925, 

45 

552 

x/c 

= .15, 

77  a .925,  Vert. 

Tail, 

16 

163 

Pus, 

, Sta, 

, 1480,  0=0,  Left  Side 

17 

164 

a 70, 

18 

165 

, 

a 90, 

19 

166 

- 105, 

20 

167 

a 120, 

21 

168 

= 135, 

22 

169 

\ 

V a 150,  V 

23 

170 

' ■ 165, 

24 

208 

x/c 

0 *$K3> 

77  a .299,  flight  Wing, 

25 

308 

1 

26 

227 

x/c 

= .857, 

7?  a .427, 

f 

27 

327 

x/c 

=.857, 

7)  =»  *427 > Right  Wing; 

40 


Upper 

Lower 

Upper 

Lower 

Upper 

Lower 

Upper 

Lower 

Upper 

Lower 

Upper 

Lower 

Left 

Right 

Left 

Right 

Left 

Right 

Left 

Right 

Left 

Right 


Upper 

Lower 

Upper 

Lower 


SERIES  MO. 
Ip  Con't. 


1 


1 

>1 

I 


TABLE  IV.  (CONTINUED) 


CHANNEL  NO. 

28 

29 

30 

31 

32 

33 
3^ 

35 

36 
3T 

38 

39 

40 

41 

42 

43 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

16 

17 

18 

19 

20 


TAP  NUMBER 

238 

338 

2p8 

358 

266 

366 

413 

513 

423 

523 

433 

533 

443 

543 

453 

553 

171 

172 

173 

174 
228 
328 
239 
339 
277 
377 
4l4 
514 
424 
524 
434 
534 
444 
544 
454 
554 

175 

176 
209 
309 
229 


TAP  LOCATION 
X/C  « .85, 


x/c 


i 

.30, 


77  n .934  Right  Wine,  Upper 
| Lower 

.673  Upper 

| Lower 

77=  .780  U Upper 

| | Lower 

77=  .158,  Vert.  Tall,  Left 


77  = .316, 

77  « .680, 

I 

77  a .840, 
rj « .925, 


t 


Right 

Left 

Right 

Left 

Right 

Left 

Right 

Left 


X/C  a .30, 

Fus.  Sta.  1530,  t> 

I * 

X/C  a .905,  n 
x/c  a .90, 


I 


X/c  a .52, 


77  a .925,  Vert.  Tail,  Right 

120,  OMS  Inner 

| I Outer 

135,  1 

| 1 Outer 

r\  a .427,  Right  Wing,  Upper 

| I Lower 

*7=3.534,  Upper 

| I Lowe. 

77  a .887,  I Upper 

| ’ Lower 

77  a .158,  Vert.  Tail,  Left 


x/c  » .52, 


77=  .316, 

I 

7?a  .680, 

77  a .840 
77=  .925 


* 


Right 

Left 

Right 

Left 

Right 

Left 

Right 

Left 


77  a .925  Vert.  Tail,  Right 


Fus.  Sta.  1580,  0 « 0, 

77  a 40, 

x/c 
x/c 


.965, 

.953, 


Body  Flap 

I 

.299,  Right  Wing,  Upper 
( Lower 

77  a .427,  Right  Wing,  Upper 


4l 


TABLE  IV.  (CONTINUED) 


SERIES  NO. 

21  Con't. 


1 

22 


23 


NED  NO. 

TAP  NUMBER 

TAP  LOCATION 

21 

329 

x/c  * .953 

r\  n .427,  Right  Wing, 

Lower 

22 

240 

x/c  « .95, 

V ".534, 

Uppor 

23 

340 

1 

Lower 

24 

259 

n » .673, 

Upper 

25 

359 

1 

Lower 

26 

267 

11 

n ° .780,  1 

1 

Upper 

27 

367 

1 

1 ! 

Lower 

28 

415 

x/c  ■ .65 

) 

TJ  a .158,  Vert. 

Tail, 

Left 

29 

515 

i 

1 

Right 

30 

425 

! 

r)  a . 316, 

Left 

31 

525 

X/c  a .65 

} 

I 

Right 

32 

435 

Y}  = .680, 

Left 

33 

535 

1 

Right 

34 

445 

r)  = .840, 

Left 

35 

545 

1 

Right 

36 

455 

n » .925 

Left 

37 

555 

Right 

16 

416 

X/C  a .775, 

a .158,  Vert  Tail, 

Left 

17 

516 

1 

Right 

18 

426 

>7  a .316, 

Left 

19 

526 

1 

Right 

20 

436 

T)  a .680, 

Left 

21 

536 

1 

Right 

22 

446 

V a .840, 

Left 

23 

546 

1 

Right 

24 

456 

V a .925, 

Left 

25 

556 

Right 

16 

1 

Fuselage 

base 

pressure 

17 

2 

18 

3 

19 

4 

20 

5 

21 

6 

22 

7 

23 

8 

24 

9 

25 

636 

Vertical  Tail  Base  Pressure 

26 

732 

Pus.  Sta. 

. 46o, 

, 0 « 142,  Left 

Side 
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TABLE  I V.  (CONTINUED) 


SERIES  NO, 

84 


25 


26 


CHANNEL  NO. 

TAP  NUMBER 

16 

108 

17 

109 

18 

110 

19 

111 

20 

202 

21 

302 

22 

211 

23 

311 

24 

201 

25 

301 

16 

116 

17 

117 

18 

251 

19 

351 

20 

261 

21 

361 

22 

271 

23 

371 

24 

203 

25 

303 

26 

212 

27 

312 

28 

221 

29 

321 

30 

231 

31 

331 

16 

118 

17 

119 

18 

120 

19 

125 

20 

126 

21 

222 

22 

322 

23 

232 

24 

332 

25 

252 

26 

352 

27 

262 

28 

362 

29 

272 

30 

372 

TAP  LOCATION 
Pub.  Sta.  880, 

I 

x/c  «•  .229, 
x/c  = .086, 

X/C  a .094, 

Pus.  .Sta.  980, 

I 

X/C  a .05, 


an 

1 


0 a 0,  Right  Side 

b 4o, 

» TO, 

« 90, 

rj  = .299, 

n a .364, 
rj  = .299 


I 


X/C  a 
X/C  = 
X/C  = 
X/C  a 


.362, 

I 

.246, 

I 

.081, 

I 

.05, 


40, 

.673 

I 

.780, 

.887 

I 

* .299 

I 

> .364 

I 

* .427 

I 

* .534 


Left  Wing,  Upper 

t Lower 

Upper 
Lower 

Right  Wing,  Upper 
| Lower 

Right  Side 

Left  Wing,  Upper 
Lower 
Upper 
Lower 
Upper 
Lower 
Right  Wing,  Upper 
Lower 
Upper 
Lower 
Upper 
Lower 
Upper 
Lower 


* 


Pus.  Sta.  1080, 

Pus.  Sta.  Il80, 
X/C  « ,I|7, 

X/C  a .15, 


A*  V 

♦ 


, f 

i/C  a .15. 


0 a 40,  Right  Side 
= 70, 
a 90, 

0 a 70, 

- 90, 
n a .427, 

V a .534, 

n a .673, 

l 

n a .780, 

n a .887, 
n a .887. 


Left ^ Side 

Left  Wing,  Upper 
Lower 
Upper 
Lower 
Upper 
Lower 
Upper 
Lower 


Upper 
Left  Wing.  Lower 
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TABLE  IV.  (CONTINUED) 


SERIES  NO.  CHANNEL  NO.  TAP  NUMBER  TAP  LOCATION 


27 


I 


16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 


130 

131 

132 
223 
323 
234 
334 

254 

35^ 

274 

374 

204 

304 

233 

333 

253 

353 

263 

363 

273 

373 


Fus.  Sta.  1245,  0 ^ 40,  Loft  Side 

1 « 70,  i 

J a on.  f 


x/c 

x/c 


.274, 

.4o, 


x/c 

x/c 


I 


.497, 

I 

•25, 


V 

n 

n 

n 

n 


.427,  Loft  Wing,  Upper 
• 534 

•673 

I 

.887 


Lower 
Upper 
Lower 
Upper 
Lower 
Upper 
Lower 

.299,  Right  Wing,  Upper 


t 


I 


n « 534, 

n « .673, 

1 

r)  » .780, 

I 

V « .887, 


Lower 

Upper 

Lover 

Upper 

Lower 

Upper 

Lower 

Upper 

Lower 


28 


t 


16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 


139 

Fus.  Sta.  1300,  / 

a 40, 

Right  Side 

l4o 

a 70, 

l4l 

a 90, 

142 

a 105, 

I 

143 

= 120, 

1 

147 

Fus.  Sta.  1375,  P 

a 40, 

Side 

148 

» 70, 

149 

= 90, 

150 

a 150, 

151 

a 120, 

206 

x/c  a .834, 

r) 

= .299, 

Left  Wing, 

Upper 

306 

l 

1 

Lower 

225 

X/C  = .760, 

V 

a .427, 

Upper 

325 

I 

1 

Lower 

276 

X/C  a .750, 

rj 

a .887, 

Upper 

376 

1 

1, 

Lower 

236 

X/C  a .725, 

V 

» .534, 

Upper 

336 

1 

1 

Lower 

256 

X/C  a .70, 

V 

a .673, 

\ 

Upper 

356 

1 

t 

Lower 

205 

X/c  a .70, 

r) 

a .299, 

Right  Wing, 

Upper 
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TABLE  XV.  (CONTINUED) 


SERIES  NO.  CHANNEL  NO. 


28  Con't. 


37 

38 


39 

40 

41 

42 


43 


44 


45 


TAP  NUMBER  TAP  LOCATION 


305 

224 

324 

235 

335 

255 


x/c  a 

X/C  « 
X/C  = 

X/C  a 


rj  « ,299,  Rlsht  Wing 


U « .534, 

I 

T)  a .673, 

I 

T)  a .780, 


Lctwer 

Upper 

Lower 

Upper 

Lower 

Upper 

Lower 

Upper 

Lower 


t 

30 


16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

16 

17 

18 

19 

20 
21 
22 


155 

156 

157 

158 
159 

163 

164 

165 

166 

167 
209 
309 
229 
329 
240 
340 
259 
359 
267 
367 
228 
328 
239 
339 
277 
377 

132 

133 

134 

135 

136 

137 

138 


Pus.  Sta.  1430, 


Pus.  Sta.  1480,  0 


X/C  » .965, 

X/C  a .953, 

x/c  a .950, 


* 

X/C  a .905, 
X/c  a .90, 


Right  Side 


.99, 


Upper 

Lower 

Upper 

Lower 

Upper 

Lower 

Upper 

Lower 

Upper 

Lower 

Upper 

Lower 

Upper 

Lower 

Upper 

Lower 


Pus.  Sta.  1245,  0 


90, 

105, 

120, 

135, 

150, 

165, 

185, 


Left  Side 


* 


45 


TABLE  XV.  (continued) 


SERIES  NO.  CHANNEL  NO.  TAP  NUMBER  LOCATION 


30  Con’t. 


x/c  « .076  r)  a .079,  Vert.  Toll,  AFU  Inlot 

Fug.  Stn.  1300,  0 « 90,  left  Side 
a 10J5, 

*»  120, 

=»  135, 

- 150,  i 

= 165,  ’ 

0 « 90,  Right  Side 
» 105, 

a 120, 

» 135, 

< - 150,  ♦ 

= 165,  * 

x/c  a .05,  V « .158,  vert.  Tall,  Left 

' | Right 

n a .316,  Left 

| Right 

77  = .600,  Left 

i Right 

77  a .840,  Left 

| u Right 

,,  7?  a .925,  T left 

1 Right 


X/C  = .15 


77  a .158,  Vert.  Tail,  Left 

| Right 

77  a .316,  Left 

| Right 

7?  a .600,  Left 

| Right 

77  a .840,  Left 

| 1 1 Right 

77  a .925,  f Left 

Right 


Base  Pressures 


Fus.  Sta.  1375,  0 = 90,  left  Side 

1a  105, 

a 120, 

a 135,  1 

= 150,  1 


SERIES  NO. 

33  Con't. 


1 

34 


TABLE  IV.  (CONTINUED) 


CHANNEL  NO.  TAP  NUMBER  TAP  LOCATION 


21 

Pi? 

23 

24 

25 

26 
87 
28 
89 

30 

31 

32 

33 

34 

35 

36 

37 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 


154 

749 

750 

751 

752 

753 

754 
413 
513 
423 


433 

533 

443 

543 

453 

553 

157 

158 

159 

160 

161 
162 

757 

758 

759 

760 

761 

762 
4l4 
514 
424 
524 
434 
534 
444 
544 
454 
554 


Pus.  Sts.  1375,  0 n 165,  Loft  Side 
Fuo.  Sta.  1375,  0 " 90,  Eight  Side 

" 105, 

120, 

135, 

150, 


x/c  a .30, 


1 


ra 

a 


r)  a .158,  Vert.  Tail, 

T)  o .316, 

7?  a , 600 , 

I 

r)  a ,84o, 
n a .985, 


Pus.  Sta.  1430,  0 a 90, 
a 105, 

a 120, 

» 135, 
= 150, 
a 165, 

Pus.  Sta.  1430,  0 a 90, 

= 105, 

a 120, 

= 135, 

a 150, 

» 165, 

X/C  = .52, 


Left  Side 


Right  Side 


n * 

.158, 

1 

n « 

.316, 

1 

TJ  a 

•S 

O 

O 

\D 

• 

1 

77  a 

.840, 

1 

X]  a 

.925, 

Left 

Right 

Loft 

Right 

Left 

Right 

Left 

Right 

Left 

Right 


Left 

Right 

Left 

Right 

Left 

Right 

Left 

Right 

Left 

Right 


TABLE  IV.  ( CONCLUDED) 


[SERIES  NO. 

35 


CHANNEL  NO.  TAP  NUMBER  TAP  LOCATION 


t 

36 


.16 
IT 
18 
19 
80 
Cl 
28 
*-  3 
2k 
:?5 

26 

27 
08 
,?9 

30 

31 

32 

33 

34 

35 

36 
3T 

16 

IT 

18 

19 

20 
21 
22 

23 

24 

25 


165 

l66 


168 

169 

1T0 

T65 

766 

T67 

768 

T69 

770 

415 

515 

425 

525 

435 

535 

445 

545 

499 

555 

416 

516 

426 

526 

436 

536 

446 

546 

456 

556 


Puu,  Cta.  1480,  j)  yO°,  Lift  side 

• * 105, 

• 1 180, 

• 139, 


.4 105, 

Fuo.  Sta.  1480,  0 « 90, 

« 105, 


Right  Side 


x/c  = .65, 
X/C  « .65 


x/c 


1 

.725, 


B 120, 

a 135, 

- 150, 
a 165, 

17  a ,358,  Vert.  Teil,  Lsft 


17  a .316, 

I 

V a .600, 

17  a , 84o , 
I 

V a .925, 


1 


Eight 

Left 

Right 

Left 

Right 

Left 

Right 

Left 

Right 


n a .158,  Vert.  Tail,  Left 

Right 


V = .316, 

T)  a .600, 

I 

r?  = .84o, 

I 

V » .925, 


Left 

Right 

Left 

Right 

Left 

Right 

Left 

Right 


48 


NOTES: 

1.  POSITIVE  DIRECTIONS  OF  FORCE  COFFICIENTS 
MOMENT  COEFFICIENTS,  AND  ANGLES  ARE 


Figure  1,  - iOcLs  Systems 


Figure  2(a).  - -89A  SSV  arbiter  Pressure  Tap  Arrangement 
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